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Hybrid stars like ν Eri and 12 Lac show two different types of pulsations: (i) low-order acoustic
and gravity modes of β Cephei type with periods of about 3 − 6 hours, and (ii) high-order
gravity modes of the SPB type with periods of about 1.5 − 3 days. Seismic models of ν Eri
(Pamyatnykh et al. 2004, Dziembowski & Pamyatnykh 2008) using both OPAL (Iglesias
& Rogers 1996) and OP (Seaton 2005) opacity data well reproduce the observed range of
short period low-order pulsations of the β Cep type and also show a tendency to instability
of long period high-order gravity modes. With the OP data, the instability of the quadrupole
(ℓ = 2) high-order gravity modes was found, but at slightly shorter periods than those
observed. Trying to reproduce both short and long period ranges of the ν Eri pulsations, we
tested the effects of artificial 50 % opacity enhancement around the metal opacity bump at
log T ≈ 5.3 − 5.5, as it is shown on Fig. 1. Models were computed using the OP opacities
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Figure 1: Opacity behavior inside non-modified (1) and modified models (2, 3). Model 2 follows the line
of Model 3, for clearance it was not depicted.
and new solar proportions in the heavy element abundances (A04, see Asplund et al. 2005).
In all models, the frequencies of radial fundamental and two dipole modes (g1 and p1) were
fitted to the observed values with accuracy better than 0.0005 c/d. As we may see, in Fig. 1,
the opacity enhancement in the modified models is less than 50 %, because the fitted models
differ in metal abundances and other parameters.
As a result of the opacity enhancements, Model 3 is very close to have unstable dipole
high order gravity modes at the observed frequency range (Fig. 2). Also, the range of the
unstable short period modes is in a better agreement with the observations. In addition, a
small decrease of the hydrogen abundance (X = 0.69 instead of X = 0.70) allows to achieve
also a good frequency fit of the ℓ = 1, p2 mode to the observed value of 7.898 c/d.
We note however that the required opacity increase, by 50% in the Z bump, appears
larger than allowed by uncertainties in current opacity calculations. A similar improvement in
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Figure 2: The normalized growth rates, η, of ℓ = 1 and ℓ = 2 modes as a function of mode frequency
in seismic models of ν Eri (η > 0 for unstable modes). Vertical lines mark the observed frequencies
(Jerzykiewicz et al. 2005), with amplitudes given in a logarithmic scale. In all models, the frequencies of
radial fundamental and two dipole modes (g1 and p1) fit the observed values at 5.763, 5.637 and 6.244
c/d, respectively. In Model 3, one more dipole mode (p2) fits the observed value at 7.898 c/d (with the
accuracy 0.001 c/d). Model 2 nearly follows the line of the Model 3, for clearance it was not depicted.
the fit may be achieved with a more modest (few percent) modification of the opacity bump
at logT = 6.3. We plan to examine this option in future.
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